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(57)Abstract: 

PURPOSE: To remove an up-convert after a base band 
detection, and to compensate the distribution of an 
optical fiber only by a base band processing by dividing 
signal components having a relative delay time of a 
mutual reversed polarity, overlapped on the base band in 
an optical area, in the base band detection such as an 
optical homodyne detection. 

CONSTITUTION: A received signal received from a 
transmitter 10 through an optical fiber transmission path 
30, and a local oscillation light from a semiconductor 
laser light source 21 are inputted to a coupler 22 of a 
receiver 20, synthesized, and inputted to a Mach Zender 
type optical filter 61 with a ring oscillator, and this signal 
spectrum is divided into upper and lower side wave 
bands. Next, the spectrum divided into the upper side 
band is coherent-detected by a photodetector 62 by 
using a local oscillation light, and the spectrum divided 
into the lower side band is detected in the same way by 
a photodetector 63. Then, the distribution of the base 
band signal detected by the photodetector 62 generated at an optical fiber is compensated by 
using a delay equalizer 64, and the distribution of the signal detected by the photodetector 63 
at the optical fiber is also compensated by using a delay equalizer 65. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAkjaykJDA406053906P... 2006/02/09 



Searching PAJ 



2/2 <<— V 



[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wvm19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAkjaykJDA406053906P... 2006/02/09 



09) B*m&m (jp) 



da & m # & 4R (a) 



(ll)*fttl«&H*tf 

#ffi¥6- 53906 

(43)£tfgB ¥J*6¥0994)2^25B 



(51) IntCl. 5 




F I 




H 0 4 B 10/04 








10/06 








G 0 2 B 6/00 










8220 -5K 


HO 4B 


9/00 L 




6920 - 2K 


GO 2B 


6/00 C 






m&m& 3 11 H) 




#S¥4-206766 


(7i)m«A 


000004226 










(22)tti|gB 


¥«4*(1992) 8H3B 










(72)«»# 










3KJ&tlH^BBI2lWriTIl#6^ B 
















iiSftJl # 








^«PT«BBI2rt#»riTSl#6^ B 














a 4mm a 





(54) mrnozm 3t-w>h3ca«ffl5MMtRtfas5Wi« 



(57) 




—21— 



(2) 



ttH¥6-5 3 9 0 6 



2 



-e-n-en&SEU 2o©^-xa*>f{i-^£#5 2-3© 

t-k> h#a«fll§m«&tf3l£<g«. 
[»**B2] 3k-V>MSMSfciSVvc, 

atefflsm*. 

[■1*913] 3t-W>h3ta«rc*VsT. 

t£ft^£tgT^fe3nfc«^©&a*£fT 

* c t swat-ran t-w> h3ta«ffljts««o 

[f£9l©i¥»])fcga9§] 
[0 0 0 1] 

[0 0 0 2] 

[0003] ^nyj >«fe**t?tt^4i»s§©s* 



[0 0 0 4] H9ttf^o^P^>tt&3ri£<Z>7n 

0 t£««2 0«X7r'fnfi2»3 0T?«ttSnTti 
. 5. SSffWl Ott, !f 1 1> I£iS8§l 2. A 

;pxa*>&£Ssi 3<fcD«*sn, «mi2 0tt¥* 

!f2 1» 3dB3t*/72 2, %WMI2 3, « 

«*fc*V»T, MilOlt !fl 
10 U73e»±*U A;PXA*>$g£|gl 3ttftoT3f* 

[0 0 0 5] §««S2 oe. ytfjzfy2 2%m^Tfty 

»2 3TttHfcU »«<Wb«2 4ICA*-r«. S£«fc 
S§2 4tt, £fcLfc*raj3»Sflm#*«il3§2 5{CA 

m^rr*. 

a> [0 0 0 6] gllOH, AfD^ >*WMH«K*tt* 

fi^x^ hjitnttmmmm&ni-?. mw* (a) » 

^ny-f>*«H«*b, (b) BAfD^yitt 

;w*-to**>i»n««R (if) #fc£&£nsfc<>e>, 

v-f^nxh'J7 7W»«raSE«ndS 2 4 £ jf AT a 

t*tT#5 OLIwashita N. Takachio, IEEE I. Lightw 
ave Techno 1. ,- vol No 3, pp 367-375 1990). 

[0007] Hint tt*©**^ >&afc?55$;©:/ 

30 Dy?H&R-r. WH+H9£ffl— *J**#fcttH-fff 

A*> F«*fe«*jM:7Y ;l<*4 1 . «gijgg4 2 
[0 0 0 8] 01211 **^-f >««fc*»t*fi^X 

^ h)vtttMmm&ffl&7ik-r . hr (a) a, 

<>&feM©3fe«fe»#£jRU (b) ttJ^^y-f 
>«k*«0^-XA>H**r. 0 1 1, H12JCJ: 

[0 0 0 9] — ufflHISlSftt'? < H 

tt«^'f;t-3/y-f*Aj (as • ojt. cs 

88-78/IE88-82, PP. 7-14, 1988. ) &m&ZtlT^Z>. 
50 [0 0 1 03 013 B=X4Mi^-f /XJ-^-f 7JS©^D 



—22— 



(3) 

3 

[0011] mme>&mm2 o«, ft^y-r A*e££ss3 

0£^LT£<gUfc£«fi^£, ¥#*k-if3tag2 1 

nr. i Q«^tr»»$tu ftmtswtmm*, 

5 2, 5 3JCA*Stli>. #&ifi[885 
2, 5 3 0ta*t, «EESJ©%SS5 5©ai*©fi:lBS 
s/2i/7H>fcfe©Srf»S5 6, 5 7TffL, ^ 

n*n0*JP3n&ffl**iiiiJW5 8-e»*u SM* 10 

**-**»nw«Mfc (if) »icT-y7 p n>A-H-rs 

[0 0 12] 

Hfflfc (I F) «T««T?«StV»3#l|jft**r*38t. a? 

[0013] *&, -sftffiy-f a— >x-r * 
Jfft»&©3fcfc##tttf y h v- hare* 0. 

hses (i f> WTfae^r-f/to^fRitwijsiitBTf* 

i£& (IF) *^7?^>;t-ht«ft6. J£*ff#ft 

i FimgesB&s&st-r-s. 50 
[0014] *ssKtt±ecD^»cjB**snfc , b©-c, 

«t d %y x-f A©*HMt»ft Bjtg t r* 3 1- k > hit 

[0 0 15] 

[jiiss»ft-r-sfc»©#a] #»wa, nt-v>h 

MttSic J: 0 *» ^nfc 2 o©^-xn> piwwt 
£ 2 ^ ©g®^4fcg§ t . S&MUB lz£K> mitts titc 2 

if. 

[0016] nt-u->h3ta«(c* 

n^ttmmmmyt^m-r^^mt. m^y.^9 v 50 



«fM¥6-5 3 9 0 6 
[0 0 17] *^«.. ; pb-U->h^SmtCi5ViT, 

miM®iz£K>&mi£ntcm%7s*.>7 h;i^±T«fc#ft 

ft-HIT 3 ©#7 A )V9 -ft? 4)V9\z&^T 
3fc*S-&&T?£8E3nfcfS^© 

setts t ft-s-tr 3k-w>h xamMMfc £ d « 

[0 0 18] 

m\z&mt*iL7 )vz \z& o jfcfc^y-f >&&^©^ 

-X A*> F**fc*V»TH-«tt*» (^-XA> H) 
CS^SS^»Ci£#tt©ffi^S^W&«fO«^X^^ 
h JWfi&tf £ £[B]«J iC#KT3 . »»Snfc2^©<8^ 

^M&rr*. ft«sn&2o©^-x;t>Hgtsi 

^fc^#tt©ffiM3f^W^ofc2^©^-XA , >H 
[0 0 19] Sfc, a«*TH*:7*;i^*JlV»Tfl» 

>*»^©^— xa*> KfcifcJcis^T, J^iS 
(^-xa*>h) ^s^^av^c, a»#tt©ffiMa 
MNFM^feom^x^^ b)vj$,tt&&mmzftm?z>. 

fc^-XA> H^tlgtCitA-rs r 

[0 0 2 0] ±|3©J:5C, Sft^-^STt^^J^C 
iLTMW.mzftm-t*Z.t\z&^T. Jt*t^> 

mmmz&mmtm sr#A-r s c t ic £ ■? x^ty 7 -r a* 
©^»«*j^r«ta«. 

[0021] M«fiiJT7te7^;^£fflViTM^ 
7,^2 V)v*k.-Tmfcmzftmtz>zL£\z&^T. 
ty-r >^fe^©^-xA*>H^SEic*5^T, m-m®. 

mm&h-Dm^x^? b)ifcttz&mmzttm-rz. # 



—23— 



(4) 



*SfBI¥6-5 3 9 0 6 



6 



CtfcJ:oTrt-«llft» (SSB:SingleSide Band)«^ 

«i t t «£ o 7 r -f naywmmtmm tfc*. 

[0 0 2 2] 

[ftllM 0 1 «*%^CD^ 1 <D«;Kf|a)||jAH : £* 
b, *ORf*«WS. 

[0 0 2 3] £«S2 O0fi§&S2 2tt. IfiSlO* 

[0 0 2 4] 'J >^««BMd-*WAyx>^ll367^ 
;U^6 1 CK. Oda et al., IEEE J. Lightwave Techno 
I., Vol. 6,PP. 1016-1023. 1988. )£JBV>T, A7j3ttfc 

HT3t-V->M»tS. **««6 3tt. T«tt# 

E 2 /Ei = — { e - 1 



[0 0 2 5] 02 tt#5g|H©Sg 2 e>9mM0>M&L®&7fi 

[0026] *&mm-cn» mi nmmmtmmiz, & 

5. MSnfc^-7A*> Fflre«jE£«fc8 7 2 KA 

[0027] S3 ra#f§9!cDSf§ 3 o*jswoei^0-p ab 
[0028] *mmm~c\t. mmmi ot?, u >y*s 

2 0fc»flrr*. 3MM82 0"CW:, sMW^— !f3fcS2 

«SS7 lTnt-i^M&rrs. j&u$©$astt, sg 

[0 0 2 9] H4B, 'J>^S#tVyA • Vs.> 
© ATjigT 1 *> 6 W AJSKP 2 A?J«T 1 *> 6 U** 
* Hell 



( 0+ yS n. ) - 



J /3 m b } 



E, /Ei =j 



H^T?. Ei Ht, 4 ^©STfl^BATJ^JIk 
E 2 l43t7^^CD#r2 3&»6©ffl**«J|L. E 3 tt, 

i6K©fi£, <Mi'J>^#SS§4tCck5ft*Biin£*b 
[ft 2] 

( 1 -p 8 )sin 6 



0=tan 



-i 



2 p-( 1 + p*)cos 0 



fib* p* = 1 - k 2 , 8 = ^ii 
40 Z. Z. Tf, k \t U >^*«SS 4 ©««)&££■&&, mo 14 U 

[»3] 



—24— 



(5) «fH¥6-5 3 9 0 6 

7 8 

I Ei /Ei I* =— { l-cos ( <t>- 13 Am) } 



I E, /E, I * = — 

2 

flL/> Am = Hit ~~ m* 

JKDt€?, Amtmo «&©|ll«£iiS5fc-r«fc-5 fcifcfcS 

[»4] 



2 2 

[0 0 3 0] cnti, U>^Ig#fVy/\.>7i^ 
yH3t7^ M0F S R#»J >^#ISOFS R©2<g 

[0 0 3 1] i5ii ^iBic&ttsfi^X'^ 

*tC.J;D0 5 (b-1) , 0 5 (b-2) {C^-T«fc5 

n**?^ >&&t<n. bis (c- 1) , 05 (c - 
[0032] cn6©w*-tn*nsv»fciSiwto« 

*-T*iitfcJ;-3T, 05 (d) fcjft-*-J:5fc£H*ft 
[0 0 3 3] *&, ±TfiJSE»(^«$nfcx^^ 

tt£5e>fr-#T%«nWT?&£;'cse>, 02, 03© 
fllTiTfll&WictfBisnfcx^ h;K^t*%&*>-^ 

©*£&«■• £irr-5t>©Tfc 9, 03©«J&te, jt« 
flit?. iTflflfcWfc^SnfcX^ h^o£-6 6»— 



• {1 +cos (0-0 Am) } 

[0 0 3 4] KKTlZlzmWCOi/S. z.U—i' 3 >\Z-D1,>T 

10 iz^zt^ K?>£{£&® l m?zrz!t><DmT$>z>. mm 

tt. *!8?8©#$tt£*^5fc#01©Sgl©#l;!fiM 

[0035] ttisnswtt, 7a®«<H7>yA« 

^£<R5£U 1 0Gb i t/s(OBPSK (Binary Pha 
se-Shif t Keying) e^tLfc. ^0«, 3t7 7-fA£i£ 
K3 OOftfiM* 1 6 p s/km/nm (1. 3(im 

iO [0 0 3 6] H0 (C) fC$3V>T, eilS50T'fA3'> 
ttMl/TV^^^, 1 0 0 km (A) , 2 0 0 km 
(D) , 3 0 0 km (B) ©ft 7 7 -f A£3!i& 3 0 £f§ 

[00 3 7] 07 BfrJf«v'S a. l^— > 3 >T?»m^X 

-f © a y -S-S Wft^^-fo whic^t. mt 
5(? 2^©/ty-Sig^#14**-r. 

[0 0 3 8] >J >^*«gg#^V<yA • ^x>y^7t7 
^MOFSRIi. 2 0 GHz TabS. U>i/*m§§© 
tg*ilS^«tt»0. 9 2tUc. £©£5tC$S^ 
QAJl-ZtlTcm^Xl? H;i/*±TflOiSt«C^itb& 
ft&&3§6 2, 6 3C±D, mmffi&LTmm&jts: 

5&\Z%~7 7 <i /t©#«**HHT* <fc 5 fc^-X A> K 

7-<A^>*t#^nfc. H0 (o ti«^eiiHii&* 

U (A)ttlOOkm, (B) tt3 0 0 km, (D) 
40 \$2 0 0 kmffl-en-?n©^7 7-f A££!*5£e2i2it- 
fc^©7-f A^>T»^) 0 0 8CJ;n«. 3 00km 

[0 0 3 9] 

[%K©^] ±^©J:5JC2(c5SMlr±tl^ ft*^ 
50 Ty7zi>rt-Y?ZZ\t.1Zl,\Z, ^-XA>H5&afc* 



—25— 



(6) 



mmnm&itwm 1 

mil *&w<D&i<DmmmoffitfL®~c&%o 2 

[02] *mm<Dm2<Dmmme>mi&m-c$>2>. 3 

[0 3] *ft!S0JB3 0?dfifl0*MB-C*£. . 4 

[04] U>ir*«Bf**T?VyA-yx>^a*7^.. 5 

^©«MEHT?**. 10 

[05] *»wfc$sw-*flrex** hfrtmtm&tm 1 1 

&mtm-v&z>. 1 2 

[06] WllJ'3ak-i ^3>TO«tS^«fc±S7 10 13 

•fn^>*ft*K9W«&J60Hir**. 14 

[07] IHii'Sal'-5'3>TOfll*X^i' 20 

U >£f#*HM**"7yA • yi>yiX7^Mffl/t7 2 1 

-»MM*ttft»9W*fc»©HT?*S. 2 2 

[08] tt*«J'5ak-i'3 >UOl»»6^-XA 2 3 

>H#fl«K«t:a»fc«©7-f/^>fe*rHTf**. 2 4 

[09] ®&o>^u?4>m0r&<D'?uy9®-e$> 2 5 

5. 3 0 

[010] s\7-uif^ >m»«m\z^-f^m^x^ h 6 1 
frttttwmm&TR-rmrsb*. 20 62, 

[01 1] $£*©tf^-f ^IWEjFSCO^nyjrHT?* 64, 

5. 6 6 

[012] 6 7 

tfll#i!MI$IW£^-r0-C;&*. 6 9 

[013] =l*||y'f/T5'^*tt>^njiirB , C* 7 1 

•5. 7 2 



-53906 



JO 



m- 
£M» ' 

A;PXA*>fg£§§ 
U>^#Sgg#€r-7yA 

£91*8 

^7r-fA*e5HJ^ 

•J >^*«Sf*€TV5/A • V*>9Wat74fr9 
6 3 

6 5 iBE^fcS 



[04] 



[010] 



"J> f # $ $ ft £ v * A->y i>5*" ffi 




t±3 ^3 1 




' CUlo (t>c\ Ct) 

(a) fcXM (*A2ftV) 




Cb) #2Sfc (*ft3®&fc3?) 



—26— 




—27— 



(8) 



4$M¥6-53 90 6 



[03] 

i 










UJ 








LL 



Q 
O 



CD 



[05] 



DC 




DC 



CJc\ W 
(a) a^K'HHttf 





DC 




DC 



(c-1) *3*« 



(c-2) 



DC 



(d) lltfttt 



—28— 



(9) #59^6-5 3 9 0 6 



me) 



[07] 



it n e > = ^ l/ - > 3 r © k s # at c «t « 





o 



CD 




DC 




(a) 



DC e 




a; 



(b) 



—29— 




—30— 



(11) #B§¥6-5 3 9 0 6 



[1 1] 



[01 3] 




: ft 48 9 -f n* 5V 3r st cd >y 0 m 
r < 



o 



UK 



to 



<3 



2 



Q 
O 

LU 
Q 



CO 
ID 



8 




1 

l - 
L 



Q 






O 











SB-- 



" If 

! 
I 



-31— 



